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Infiltration simulation of furrow irrigation under water redistribution and

rational ridge width of furrow irrigation for spring wheat
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2. College of Engineering , Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: Ridge tillage with furrow irrigation technology possess a significant role of water saving and increasing

yield, but lack the theory support for application in spring wheat planting. In this research, adopted two typical soils as

silt sandy clay loam and clay, measured the soil water moving parameters and using the HYDRUS software, have simulat-

ed the soil water movement and water redistribute after stop water supply under the different ridge width of trapezoidal fur-

row; have researched the advancing process of wetting front and wetting body change with water redistribute under differ-

ent irrigation volume, have analyzed the range of wetting body for suitable plant growth under the design irrigation quota,

also have put forward the rational width as 20 to 50 ecm and 20 to 35 cm for the silt sandy clay loam and clay soil respec-

tively. This result can be provided the technical support for extending the ridge tillage with furrow irrigation technology of

spring wheat in arid areas.
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Table 1 ~ Physical character of soil
+ gL B2 ok T 705 Weight percentage of soil particle/ % o
Bu]fé(i:liy , - , = g : , - LA
3 FHAL(d <0.002 mm)  BPKL(0.02 mm> d=0.002 mm)  APR(d=0.02 mm) Soil texture
/(grem™) .
Clay Silt Sand
b 5 3
1.45 38.41 11.79 49.81 TR L
Sandy clay loam
1.40 56.75 11.4 31.85 At Clay
R LHLBEHESKE
Table 2 The soil characteristic water content in case study
N ‘ 55% 1A 65% 1A 80% AR 95 % AR
Lok (EE Al K (R N . N o > = i =1
Ly RHPECRED WO misk K B T K L K
. 1 . m01st.ure © R oisture 55% field moisture ~ 65% field moisture ~ 80% field moisture  95% field moisture
Soil capacity( weight) capacity( volume) . . . .
7% /( e om=> ) capacity capacity capacity capacity
’ ’ /(cms'cm’B) /(cm3'cm’3) /(cm3'cm’3) /(cm3'cm’3)
b K 19
El/ﬁﬁ*u%i 0.222 0.322 0.177 0.209 0.258 0.306
Sandy clay loam
AL Clay 0.266 0.372 0.205 0.242 0.298 0.354
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Table 3 VG model parameters of soil water movement

+ e m Ya 0, 0, Jem-! ) K,

Soil texture /(g'cm”?) /(em?sem™3) /(emsem™3) azem ) /(ememin~")
K+ Sandy clay loam 1.45 0.0580 0.47 0.0300 1.457 0.0305

Hit Clay 1.40 0.0640 0.45 0.0346 1.228 0.0033
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Fig.2  Advance process of wet front in

horizontal for different soil
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Fig.3  Advance process of wet front in

vertical for different soil

R4 WEHEIASBLHAEEEEMEN LR

Table 4 Comparison with the position of wetting front before and after

water redistribution for the sandy clay loam soil

/KA Water applied w/cm?

i H Ttem
31 67 172 242 338 439 533 653
T3 A BF 1] Time of redistribution £/min 30 90 300 420 540 780 900 1080
iy
Tﬂ}jﬂ.tﬁﬁu . 24.6 26.8 28.9 31.1 33.2 35.4 37.5 39.64
KRN S/em Before redistribution
Horizontal wetting front i/
F}}}.Xﬁﬁ . 40.0 41.5 43.0 46.0 48.5 50.5 51.5 52.5
After redistribution
iy
Tﬂ}jﬂ.tﬁﬁu . 21.0 22.5 29.2 31.6 35.5 41.1 45.4 50.0
U EINEEE Z/em Before redistribution
Vertical wetting front i/
o AiE 23.0 28.0 37.0 41.0 48.0 56.0 60.5 68.0

After redistribution
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Table 5 Comparison with the position of wetting front before and after
water redistribution for the clay soil
) HEJKH Water applied w/cn®
Wi H Ttem e
113 243 436 614 838 1138
FL43 A It [E] Time of redistribution ¢/min 720 1800 3500 6000 7000 8000
ﬁﬁ%ﬁﬁu . 28.1 30.9 33.8 36.6 39.4 42.2
KB S/em Before redistribution
Horizontal wetting front
ﬁﬁ%ﬁ)ﬁ . 38.0 40.0 43.5 45.0 45.8 46.7
After redistribution
ﬁﬁ%ﬁﬁu . 21.5 30.5 41.5 51.9 60.8 74.1
U EIRNEEE Z/em Before redistribution
Vertical wetting front
oA 30.5 39.0 48.0 58.5 67.0 76.0

After redistribution
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Table 6  Designed irrigation quota

1o WM SR /mm TS B/ mm
Soil Ration of deficit Ration of sufficient
ol irrigation irrigation
b o e - 43.3 4.4
Sandy clay loam ’ ’
A+ Clay 55.9 74.5
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